Long-term spermatogonial survival in cryopreserved and xenografted immature human testicular tissue.
Preservation of the male germ line in prepubertal boys undergoing gonadotoxic treatment is a crucial consideration in terms of their future quality of life. As these patients do not yet produce spermatozoa for freezing, only immature tissue is available for storage. We studied the survival, proliferation and differentiation capacity of spermatogonia after cryopreservation and long-term transplantation of immature testicular tissue pieces. Single pieces of testicular tissue (2-8 mm(3)) from prepubertal boys (7-14 years) were cryopreserved, thawed and transplanted into the scrotum of mice for 6 months. Upon removal, histological, immunohistochemical and ultrastructural analyses and testicular sperm extraction (TESE) were used to evaluate the tissue. Histology showed 55 +/- 42% of tubules to be intact. MAGE-A4 immunostaining showed mean spermatogonial recovery to be 3.7 +/- 5.5%, with 35% of these cells expressing Ki67, evidencing proliferation in tissue from boys <14 years of age. No apoptosis was found, as demonstrated by the absence of active caspase-3 and TUNEL staining. Numerous premeiotic spermatocytes, a few spermatocytes at the pachytene stage and spermatid-like cells were observed. No immunostaining was observed for lactate dehydrogenase-C, ACE or proacrosin, indicating that the spermatid-like structures observed by histology did not express the meiotic and post-meiotic markers characteristic of normal spermatids. No ultrastructural alterations of the tissue were encountered. The present study demonstrates that spermatogonia are able to survive and proliferate after cryopreservation and long-term transplantation. Complete regeneration of normal spermatogenesis was not observed since, beyond the pachytene stage, no adequate characterization of germ cells was obtained. Further studies are thus required to investigate the differentiation potential of cryopreserved germ cells.